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A wing-bodycombinationha- a plane45°swept-backwingof
A aspectratio3, taperratio0.4,ands-percent-thickbiconvexsectionsin

streetwiseplaneshasbeenInvestigatedatbothsubsontcandsupersonic
MachIlunibers.Thellft,drag,andpitchingmomentofthemodelarepre-

i sentedforMachmnibersfrcm0.60toO.* andfrcm1.20to1.70 ata
ReynoldsQuUberof3.83 Itd..nlon. Thevariationsofthecharacteristics :H’
withReynoldsnuniberarealsoshownforseveralMachnuuibers. .-

INTRODUCTIOIV

A reseaxchprogramisinprogressatthehas AeronauticalMmra-
tory toascertainqrimentallyatstisonicaudsupersonicMachnumbers
thecharacteristicsof_ ofinterestinthedesignofhigh-speed
fighterairphleB● TheeffectsofvariationsInplan form,twist,csm-
ber,andthiclmess-e beingtivestlgated.Thisreportisoneofa
seriespertalrdngtothisprogramandpresentsresultsoftestsofa
wing-bodyccmtdnationhavtnga plane45°swqt-backwingofaspect
ratio3, taperratioof0.4,ands-percent-thickbiconvexsectlaaeb
streetwiseplanes.Resultsofotherinvestigationsinthisprogramare
psented inreferences1 toU. Astithesereferences,thedata
hereinarepresentedwithoutanalysistoexpeditepibticaticm.
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c local%ingchord
—

z lengthofbodyincludingp-ion removedtoaccommodatesting,
inches ~~~

$ lift-dragratfo

(Ilaxi nwdmumllft-dragratio

Id Wch nwiber

~ free-streamdynamicpressure ._

R Reynoldsnuuiberbasedonthemeanaerodynamicchord

r radiusofbody

=0 maximumbodyradius

s totalwingarea,includlngareaformedbyextendingleadlng
andtraillngedgestoplaneofsynuuetry

. x longitudinaldistancefrannoseofbody

Y distanceperpendiculartoplaneofsymmetry

a angleofattackofbodysxis,degrees
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3

% pitching-mcmenkcoefficientreferredtoquarterpointofmean
.

(’ -
itaerodynamicchord moment

@ )
dcL
ZF slopeoftheliftcurvemeasuredatzerollft,perde~ee

?
~
d% slopeofthepitching-momentcurvemeasuredatzerolift

APmRATus

WindTunnelandEquipment

TheexperimentalinvestigationmisconductedtitheAmes
6- by6-footsupersonicwindtunnel.Inthiswtndtunnel,theMach
nunibercanbevariedcontinuouslyandthestagnationpressurecanbe
regulatedtomalntalna giventestReynoldsmuniber.Theairisdried

● topreventformationofcmdensationshocks.Furtherinformationon
thiswindtunnelispresentedinreference12.

● ThemodelwasstingmountedInthetunnel,thediemeterofthe
stingbeingabout93percentofthediameterofthebodybase.The
pitchplaneofthemodelsupportwashorizontal.A k-inch-diameter,
four-component,strain-gagebalance,enclosedwithinthebodyofthe
model,wasusedtomeasuretheaerodynamicforces@ mcnnents.This
balan;eisdescribedin

Aplanandafront
aregl.venInfigure1.
modelareasfollows:

greaterdet& inreference13.

Model

viewofthemodelandcertainmodelMmensions
Thetiportantgecmetriccharacteristicsofthe
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wing

Aspectratio. . . ..o. . . . . . . . . . . . . . . ..m. ..m3
Taperratio. . . . . . . . . . . . . . . . . . . . . . . .m. .o@4
Airfoilsection(stresmwise). . . . . . ~ .3.percent-tMck,biconvex
Totalarea)S)squarefeet . . . . . . . . . . . . . . . . . . 2.425

● Mean~cchordJ ~,feet.. . . ● . . . . . . . . . . . 0.956
‘Dlhedral)degrees. . . . . . . . . . . . . . . . . . . . . . . . .O
Csmber.. . . . . . . . . . . . . . . . . . , .0 . . . . . . . N-
Twist}degrees.. . . . . . . . . . . .0 . . . . . . . . . ., . .()
Incidencejdegrees.. . . . . . . . . . . . . . . . . . . . . . . .()
Distance,wing-chordplanetobodysxds,feet . . . . . . . . . . .0

Body

Finenessratio(baseduponlengthZ;fig.1] . . . . . . . . . . 12.~
Cross-sectionshape. . . . . . . . . . . . . . . . . . . . Circtiu
Mudnmmcross-sectionalarea,sqparefeet . . . . . . . . . . 0.1235
RatioOfmaxinmmCross-secticmalareato* srea. . . . . . o.050g

Thewingwascaustructedofso~d steel.Thebodysparwasalso
steelandwascoveredwithalumlnumtoformthebodycantours.Thesur-
facesoftheulngandbodywerepokhhedsmmth.

were
1.20

.

TESTSANDEROCEDURE

m ofTestWmbibles

Thecharacteristicsofthemodel(asa functicmofangleofattack)
investigatedfora rangeofMachnumbersfrcm0.60to0.92andfrcm
to1.70.Themajorportionofthedatawasobtainedata Reynolds

nuniberof 3.83mimon. DatawerealsoobtainedforReynoldsznmibersof
1.53millionand2.46millionatMachtiers of0.60,0.90$1.20,and
1070.

Reductionofmta

ThetestdatahavebeenreducedtostandardEACAcoefficientform.
Factasuhlchcouldtiecttheaccuracyoftheseresults,togetherwith
thecorrectlcmsapplied,arediscussedInthefoU3wlngparagraphs.

Tunnel-wallinterference.- Correctionstothesdbscmicresultsfor
theinducadeffectsofthetunnelwallsresultingfrm liftonthemdel
weremadeaccordingtothemethodsofreference14. Thenumerical

.

.
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valueEIofthese
were:

corrections(whichwereadded

WC)=.00967cL=

lidcorrectionsweremadetothepitching—mcment

Theeffectsofconstrictiaoftheflowat

5

totheuncorrecteddata)

coefficients●

mibsmlcspeedsbythe
tunnelwallsweretakenintoaccoumtbythemethodofreference15.
Thiscorrectionwascalculatedforconditionsatzerosngleofattack
smdwasapplledthroughouttheangle-of-attackrange.Ata Machnumb=
of0.90,thiscorrectionamountedtoa 2-percentincreaseinthel&ch
nwiberandinthedynsmicpressureoverthatdeterminedfra a calibra-
tionofthewindtunnelwithouta,~ Inplace.

Forthetestsatsqersmicspeeds,thereflectionfromthetumnel
wallsoftheMachwaveoriginatingatthenoseofthebodydldnotcross
themodel.Hocorrectionswereregyired,therefore,fortunnel-wall
effects.

Streamvariation.- Testsatmibsonicspeedsh the6-by 6-foot
superscmicwindtunnelofthepresentsymmetricalmodelInboththe
normalandtheinvertedpositionshaveindtcateda streminclinaticm
of-0.05°- a streamcurvaturecapableofproducinga pltchimg-mauent
coefflcldof-0.004atzerolift.Nocorrectionsweremadetothe
dataofthepresentreportfortheeffectofthesestresmirregularities.
Nomeasurementshavebeenmadeofthestreamcurvatureintheyawplane.
At subsonicspeeds,thelongitudinalvsxlationofsttiicpressureinthe
regianofthemcdelLBnotlmovmaccuratelyatpresent,buta prellml-
q surveyhasHeated thatitislessthen2 percentofthedynsmlc
pressure.Nocorrectlonforthiseffectwasmade.

A surveyofthe* streaminthe6-by6-footwindtunnelat
supersonicspeeds(reference12)hasshowna streamcurvaturecmlyin
theyawplaneofthemodel.Theeffectsofthiscurvatureonthemeas’-
uredcharacteristicsofthepresentmaid.arenot~, butare
believedtobesmallas@dgedbytheresultsofreference16. Thesur-
vey(reference12)also=cated thattheretsa static-pressurevaria-
ticainthetestsectionofsufficientmagnitudetoaffectthedrag
results.A correctionwasaddedtothemeasureddragcoefflcientJ
therefore,toaccountforthelongitudinalbuoyancecausedbythis
static-pressurevariation.Thiscorrectionvariedfrcwlasmuchas—-0.0008ata Machnuniberof1.30to0.0006ata

SuppatInterference.-AtstismlcSpeeds,
Interferenceontheaerodynamiccharactmtstics

M3chnlmiberof1.70.

theeffectsofsupport
ofthemodelarenot
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known.Forthepresenttaillessmodel,itisbelievedthatsucheffects
consistedprimarilyofa changeb thepressureatthebaseofthemodel.
Inanefforttocorrectatleastpartiallyforthissupportinterference,

.

thebasepressurewasmeasuredandthedragdatawereadjustedtocor-
respondtoa.basepressureeqyaltothestaticpressureofthefree
stream.

Atsupersonics~eds,theeffectsofsupp@ interferenceofa .- . ....
body-stimgconfigurationS~h to
byreference17tobe confinedtoa
viouslymentioneda&@stmentofthe
wasappliedatsupersonicspeeds.

thatofthepresentmodelareshown
_ b basepressure.Thepre-
dragforbasepressure,therefme,

to
of

RESULTS

Theresultsarepresentedinthisreportwithc@analysisinorder
expediteptilication.Thevariationofliftcoefficientwithangle
attackandthevariationofdragcoefficient,pitching-mmmntcoeffi-

cient,andlift-dragratiowithli~ coefficientata Refioldsnumber
of3.83millionandatMachnmibersfrcau0.60to1.70areshownin

i-

figure2. TheeffectsofReynoldsmmiberontheaerodynamiccharacter-
isticsatMch nuuibersof0.60,0.90,1.20,d 1.70areshownin
figure3. Theresults~esentedinfigure2 havebeen

x
summarizedin

figure4 toshowsaneimportantparametersasfunctiansofMachnumber.
Theslopeparametersinthisfigurehavebeenmeasuredatzerolift.

AmesAeronauticalLaboratory,
NationalAdvisoryCcmmitteeforAeronautics,

MoffettField,Calif.
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Figure 4.- Gonthued.



. . . .. . . ..- ..- . . . . . ..- . . . . ... ,, .,

o .2 .4 .6 J 4!0 u M W 449

Mad w, M

fe)q)vs M

ffgwa4.-CamWd.
1!

. . . .


